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Abstract
The purpose of the study was to develop the Teachers’ Mental 

Toughness Questionnaire (TMTQ). The questionnaire was developed 
in six stages: item generation, content validity, exploratory factor 
analysis, reliability tests, convergent validity tests, and discriminant 
validity. The factor analysis indicates that it measures six factors: team, 
liveliness, adaptation, stress, burnout, and facing challenges and asser-
tiveness. Reliability demonstrated acceptable to good levels of internal 
consistency and stability over time. Convergent validity and discrimi-
nant validity were also demonstrated. Hence, the questionnaire was 
found to be a psychometrically sound six-factor  measure of mental 
toughness among teachers. 
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Introduction
Over the past three decades, considerable research has been 

devoted to creating evidence-based knowledge regarding the em-
powerment of students, both as individuals and as team members 
(Darling-Hammond, 2000; de Boer et al., 2018). A variety of educa-
tional theories, approaches, teaching and learning styles, curricula, 
and programs have been developed to increase student motivation, 
abilities, competencies, and achievements. On the other hand, teach-
ers—those who must convey and deliver material and lessons in an 
optimal manner for the benefit of their students—have received 
much less attention. Indeed, a recent review indicates that teachers 
experience high levels of stress in their profession and that there is a 
need for theoretical and empirical research on this topic, especially 
as an ongoing stressful work environment has a major impact on 
burnout and attrition (Hagermoser et al., 2021).

Teacher attrition is a global social phenomenon (Heikkinen et 
al., 2012). After reviewing 34 articles on teacher attrition, Borman 
and Maritza-Dowling (2008) claim that newly qualified teachers 
tend to leave the profession within their first five years of teaching, 
and some veteran teachers over the age of 50 choose to retire early. 
In the United States, teacher attrition five years after graduation 
from teacher education may be as high as 30%, and even reaching 
50% in high-poverty areas (Hong, 2010; Ingersoll, 2001). Recently, 
Goldhaber and Theobald (2021) utilized 35 years of data on pub-
lic school teachers in Washington, USA. They reported that annual 
rates of teacher attrition from the workforce have been 5%-8% for 
each of the past 35 years, and there is a strong negative relation-
ship between unemployment rates and these rates of attrition. They 
claimed that teacher attrition is likely to increase moderately as the 
economy recovers after the COVID-19 pandemic. In the United 
Kingdom, reports indicate that 50% of teachers leave the teaching 
profession within five years of graduating from their teacher educa-
tion program (Espinoza, 2015). In Australia and other economically 
developed countries, the dropout rate among teachers within their 
first five years of teaching is approximately 50% (Arnup & Bowles, 
2016). 

In Israel, approximately 7,000 teachers leave the teaching profes-
sion each year, with about 20% of teachers leaving within three years 
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(Central Bureau of Statistics, 2017). This is a global phenomenon, 
even though initially, most people choose to embark on the teaching 
profession for idealistic reasons, such as a sense of mission and a 
desire to impact future generations (Makela et al., 2015).

Several reviews and meta-analytic studies (Nguyen et al., 2019; 
Schaefer et al., 2012) have categorized the attrition-retention phe-
nomenon among teachers, depicting a phenomenon with multi-
faceted dimensions. In turn, these dimensions should be addressed 
when initiating steps to adjust teacher education programs and the 
accompanying mentoring of novice teachers as a means of decreas-
ing teacher attrition.

As such, understanding and identifying causes and factors that 
lead to teacher attrition could help increase professional retention 
while decreasing this undesirable and costly phenomenon. As such, 
some studies aim to investigate the reasons for leaving the profes-
sion (Madigan & Kim, 2021), while others seek to predict teaching 
perseverance (Renbarger & Davis, 2019). According to the self-
determination theory, satisfying people’s own needs for a sense of 
autonomy, belonging, and competence enhances their motivation 
and the chances of their persisting with this behavior (Ryan & Deci, 
2000). 

Indeed, studies on the causes of dropout among teachers indi-
cate that the lack of a sense of belonging (Kelchtermans, 2017) and 
support from colleagues in the workplace, as well as inadequate so-
cialization (Patrick et al., 2010), and an insufficiently attentive work 
environment are among the significant causes for leaving the teach-
ing profession. In addition, external pressures, such as coping with 
student behaviors, dealing with time difficulties, and lack of support 
from the school staff, were found to be associated with lower job 
satisfaction, which in turn may increase attrition (Arnup & Bowles, 
2016). Moreover, a sense of inadequate teaching skills and lack of 
competence for dealing with the variety of difficulties that arise in 
teaching work, (Kirkpatrick & Johnson, 2014), as well as low levels 
of teaching efficacy (Barnes et al., 2018; Skaalvik & Skaalvik, 2017) 
have also been mentioned as causes for dropping out of the teaching 
profession. 

In contrast, positive aspects regarding the teaching experience 
that might be related to teacher retention include satisfaction, com-
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mitment to teaching, managerial capabilities, and quality of work—
all of which are essential to teachers’ wellbeing and are positive 
correlates and predictors of persistence in the teaching profession 
(Arnup & Bowles, 2016; Granziera & Perera, 2019; Makela et al., 
2015). In addition, professional autonomy and positive interactions 
with students and peers, experiencing success in the professional 
field, improving students’ achievement, and working in a positive 
school climate (Addimando, 2019) all add to the retention of teach-
ers in the profession over time. 

Several attempts have been made to correlate teaching efficacy 
and persistence/attrition (Tschannen-Moran & Woolfolk Hoy, 2001; 
Woods & Weasmer, 2004; Zach et al., 2012). Teaching efficacy relates 
to the teacher's belief in their ability to affect their students’ learning 
significantly and their set of expectations about the effect of their 
teaching on their students’ performance (Ashton & Webb, 1982; 
Fullan & Hargreaves, 1996). Moreover, examination of several teach-
ing efficacy scales indicates that these mainly include sub-scales and 
sub-factors such as classroom management, instructional practices, 
student engagement (Fives & Buehl 2009), teaching skills, mana-
gerial skills, planning skills, content knowledge, and pedagogical 
knowledge (eZach et al., 2012)—most of which are oriented towards 
the students and the class.

In this study, however, based on a range of reviews (Nguyen et 
al., 2019; Schaefer et al., 2012), we claim that teachers’ mental tough-
ness is a more holistic construct. In addition to teacher-student 
channels, this construct encompasses social, emotional, cognitive, 
moral, and physical aspects that comprise both internal and external 
components of behavior, both as an individual within and outside 
the school and as part of the school organization. In other words, 
mental toughness may reflect teachers’ resilience and, in turn, may 
serve as a better predictor of teacher retention over time. Mental 
toughness as a psychological construct has been researched exten-
sively and in a range of contexts that require the ability to cope with 
challenges, difficulties, and stress in frameworks such as the military 
(Fitzwater et al., 2018), the workplace, (Lin et al., 2017), and educa-
tion (McGeown et al., 2017), as well as in life events and everyday 
stressors (Mutz et al., 2017). Yet, researchers have mainly focused 
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on measuring general mental toughness rather than domain-specific 
mental toughness, such as that in the teaching profession. 

To narrow this gap in the research literature, we developed an 
instrument for measuring domain-specific mental toughness that 
can be used in the teaching profession. The tool examines specific 
aspects related to a teacher’s work from a broader, more holistic 
perspective. After validating the tool, it was applied to examine dif-
ferences between physical education (PE) teachers based on their 
gender, the age of students, and teaching experience. This instru-
ment could assist school principals when recruiting novice teach-
ers, enabling them to provide the latter with appropriate mentoring 
and guidance—as well as during the teacher training phase, where 
training can be refined and adjusted to suit the needs of the begin-
ning teacher, enhance their mental toughness, and increase teacher 
retention.

Methods

Participants
The sample size was calculated using the G*POWER software 

(Faul et al., 2007) with α=0.05, 1-β=0.9, and an effect size of 0.3. 
Subject to these conditions, the required sample size was a total of 
192 subjects. To include a representative sample of male and female, 
novice and experienced, and elementary school and high school 
teachers, at least 32 participants were needed for each of these six 
sub-groups. A minimum of 192 subjects in total were therefore re-
quired, yet we were able to include more than double that number of 
PE teachers, thereby providing a more representative sample. 

The study sample was comprised of 504 participants (282 females 
and 222 males), including 152 beginner teachers (one to five years’ 
experience) and 352 experienced ones (six-plus years’ experience), 
232 elementary school teachers (grades 1-6) and 237 high school 
teachers (grades 7-12), from both state and state religious schools, 
and from six different districts across Israel. 

Questionnaire Creation and Validation
The Teachers’ Mental Toughness Questionnaire (TMTQ) was 

constructed in six stages (see Figure 1), in line with Boateng et al. 
(2018): (I) Domain identification and item generation; (II) content 
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validity; (III) exploratory factor analysis (EFA), including survey 
administration and factor extraction; (IV) reliability tests, in terms 
of both internal consistency of questionnaire factors and test-retest 
reliability conducted two weeks apart (n=24); (V) convergent validity 
tests, for ensuring validity using the multi-trait-multi-method ap-
proach, and examining correlations between factors in the proposed 
questionnaire and in the existing Self-Efficacy Questionnaire for PE 
Teaching (Zach et al., 2012); and (VI) discriminant validity, for ex-
amining the differences between novice teachers and experienced 
teachers. Stages I-II are presented in the Methods section, while 
Stages III-IV are presented in the Results chapter.
Figure 1
Stages of the TMTQ Creation and Validation
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Stage I: Domain Identification and Item Generation 
The questions and items included in the survey were written by 

the authors of this study, including two pedagogical instructors with 
more than 30 years of experience in teacher education and PE, and 
one novice PE teacher. After writing 46 items for the questionnaire 
based on Lahad et al.'s (2000) model, the pool of items was finally 
narrowed down to 23 items after deleting 23 other statements that 
had similar meanings or wording. 

Stage II: Content Validity
This stage included two steps: (a) clarity and comprehensiveness 

pre-tests (n = 10), to verify that the questionnaire indeed addresses all 
necessary aspects of the mental toughness of PE teachers through 
clear and coherent wording. (2) content validity by experts, where 
external professionals were asked to examine and comment on the 
questionnaire, including question wording, interpretation, and rel-
evance to the various topics (i.e., content categories). These profes-
sionals included 10 pedagogical instructors with more than 10 years’ 
experience in PE teacher education, three junior high school princi-
pals, and eight PE teachers (three from elementary schools and five 
from junior high and high schools). 

Questionnaire Description
The questionnaire was written in Hebrew. After answering back-

ground and demographic questions, the participants were asked to 
rate the 23 statements on the questionnaire on a Likert-type scale 
from 1 (not at all) to 10 (to a very large extent) (See Appendix). The 
questionnaire scores, therefore, ranged from 23 to 230. Items includ-
ed statements such as, “I am able to cope with changes throughout 
the teaching process,” “I am happy to be assisted by the school staff,” 
and “I believe in my teaching abilities.” 

Procedure
After receiving permission to conduct the study from the 

Institutional Review Board at the Academic College at Wingate 
(November 25, 2019), questionnaires were sent to approximately 
1,200 PE teachers via social media, such as teachers’ groups on 
Facebook and WhatsApp, and via lists of college graduates. The re-
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sponse rate was approximately 42%. Informed consent was obtained 
from all participants for the study. 

Results
After creating the initial questionnaire, the following four ad-

ditional stages were conducted. 

Stage III: EFA 
A principal components analysis, followed by a Varimax rotation 

with Kaiser Normalization, was applied to the TMTQ to determine 
the optimal solution. The results of this analysis are presented in 
Table 1. 
Table 1
EFA (n=504)
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Following the EFA, we conducted inter-scale correlations (see 
Table 2). All items that were worded in a negative manner (such as, 
“I lack confidence when participating in parent-teacher meetings”) 
were flipped for statistical analysis (so that 1=5, 2=4, etc.). Six as-
pects were achieved in relation to mental toughness in the domain of 
PE teaching: Team, liveliness, adaptation, stress, burnout, and facing 
challenges and assertiveness. The findings presented a significant re-
lationship between all six TMTQ factors, except for the relationship 
between stress and liveliness (r = 0.073). The highest correlation was 
observed between team and liveliness (r = 0.773). All factors were 
highly correlated with the general mental toughness score (r >.50).

We then examined a range of aspects, including item value load-
ing, cross-loading, inter-scale correlations, and other conceptual 
considerations (e.g., splitting the first factor into two, whereby items 
7, 10, 11, and 13 were labeled as “team”, while items 6, 9, 15, and 23 
were labeled as “liveliness”). 

Table 2
Inter-Scale Correlations Between the Questionnaire Factors
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The six factors with eigenvalues greater than 1 explained 65.30% 
of the total variance. Factors were labeled according to the behaviors 
they represented. The six mental toughness factors that emerged in-
clude: (1) team—feelings of relatedness and belonging to the school 
staff in general (including the managerial team) and to the PE teach-
ers’ team in particular (items 7, 11, 10, and 13); (2) liveliness/viv-
idness/vigor—feelings of enthusiasm, a desire to grow in the school 
among peers and with the students (items 6, 9, 15, and 23); (3) adap-
tation—socialization and acculturation into school life (items 16, 17, 
18, 19, 20, 21, and 22); (4) stress—experiencing stressful situations 
(items 3, 4, 5, and 8); (5) burnout—exhaustion from teaching (items 
12 and 14); and (6) facing challenges and assertiveness—the teachers’ 
cognitive coping skills (items 1 and 2). This sixth factor differs from 
the others on the TMTQ, as the items are presented after the follow-
ing introduction: “As a teacher, I am able to cope with….,” whereas 
the first five factors start with either: “As a teacher I feel….,” or “How 
well do the following items describe you?” 

Stage IV: Reliability Tests 

Internal Consistency of Mental Toughness Factors
In terms of Cronbach’s α for internal consistency of the TMTQ, 

the factors ranged from .65 to .86, which is considered acceptable to 
good (George & Mallery, 2003). The reliability of three of the six fac-
tors was higher than 0.80 (team, adaptation, and stress), and the reli-
ability of two additional factors (Burnout and facing with challenges 
and assertiveness) was higher than 0.70. Finally, one factor (liveli-
ness) presented a reliability of 0.65. If item 16 (“I separate between 
my professional life and my private one” is deleted from this factor, 
then the reliability increases to higher than 0.69. Nevertheless, we 
decided not to delete this item from the TMTQ, since it may be a 
strong predictor of teacher attrition (Opletka, 2015). In addition, ac-
cording to DeVellis (1991), researchers who create a new scale have 
the discretion to decide whether to retain items, despite their mod-
erate or borderline reliability. 
Stability of the Questionnaire (Test-Retest Reliability)

Test-retest reliability was calculated using a t-test. The question-
naire was completed twice, two weeks apart, by 24 PE teachers, as 
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shown in Table 3, which presents the descriptive statistics, correla-
tions between test and re-test scores, significance levels, and the t-
test scores for the mental toughness factors. 

A correlation was seen between the mental toughness factors in 
the first and second measurements. In addition, all mental tough-
ness factors were high except for stress (3.69). Correlations between 
the measurements were also high, except for adaptation (0.48). In 
addition, no significant differences were observed between the test 
and re-test scores (p > 0.05), except for liveliness (p = 0.003). In other 
words, differences were seen between the first and second measure-
ments. 

Stage V: Convergent Validity Tests
Correlations were performed between the existing Self-Efficacy 

Questionnaire for PE Teaching and our novel TMTQ using the 

Table 3
Means (Standard Deviations), Correlations, t-scores, and 
Significance for the Mental Toughness Factors (n = 24)
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multi-trait-multi-methods approach (Campbell, & Fiske, 1959). As 
seen in Table 4, correlations between the two scales were weak but 
significant, thereby indicating a low-to-moderate relationship and 
justifying the new questionnaire as a scale that examines the unique 
construct of mental toughness in teaching.

Stage VI: Discriminant Validity 
When comparing beginning teachers (one to five years of teach-

ing) and experienced teachers (at least six years of teaching), signifi-
cant differences were found, as seen in Figure 2. 

In summary, experienced teachers reported higher mental tough-
ness compared to beginning teachers. The findings also showed that 
regarding the four positively oriented factors (i.e., team, liveliness, 
adaptation, and facing challenges and assertiveness), experienced 
teachers presented higher mental toughness compared to beginning 
teachers. On the other hand, regarding the two negatively oriented 
factors (i.e., stress and burnout), higher mental toughness was ob-
served among beginning teachers. 

Table 4
Correlations Between Factors in the Self-Efficacy in Teaching PE 
Questionnaire and the TMTQ
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Discussion
Considering the extensive literature on high rates of attrition 

among beginner teachers, who often encounter difficulties and ex-
perience stress, helplessness, loneliness, and frustration (Arnup & 
Bowles, 2016), our purpose was to develop and validate an instru-
ment that measures the mental toughness of physical education be-
ginner teachers. Since mental toughness can be developed through 
appropriate training and in a supportive environment (Biswas-
Diener et al., 2011), we believe that this instrument can help identify 
difficulties in a timely manner, allowing for relevant guidance and 
support to be offered. Moreover, the sub-themes of the instrument 
can be elaborated and integrated into teacher training programs to 
better prepare teachers for preventing such difficulties and for ad-
dressing their future professional realities.

The tool was developed based on indications whereby teach-
ers with higher rates of mental toughness, teaching efficacy, coping 
resources, and satisfaction from the teaching profession are more 
likely to stay in the profession (Arnup & Bowles, 2016; Zach et al., 
2012), while teachers who lack support, do not experience feelings of 
relatedness to the school, and exhibit low rates of teaching efficacy, 
tend leave the teaching profession (Barnes et al., 2018; Kirkpatrick 
& Johnson, 2014; Skaalvik & Skaalvik, 2017). Moreover, by fol-
lowing Boateng et al. (2018), we created and validated a new scale. 

Figure 2
Differences in MT factors by Teaching Frameworks (n = 504)
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The results suggest that this TMTQ presents sufficient validity and 
reliability to support its use in research and in assessing perceptions 
among teachers. 

Domain identification and item generation involved several ini-
tial steps to verbalize the scale. At this phase, beginner teachers, ex-
perienced teachers, pedagogical instructors, school principals, and 
researchers in sport pedagogy assisted in designing the instrument 
and its content. Next, content validity was checked and approved 
by other pedagogical instructors, experienced teachers, and school 
principals to verify its clarity, relevancy, and comprehensiveness 
(Barnett et al., 2020; Zach et al., 2012). This phase was followed by 
EFA that yielded construct structure that is comprised of six factors, 
indicating that the scale is multi-faceted, representing concepts of 
the self-determination theory (Ryan & Deci, 2000), with the team 
factor addressing the relatedness need, the liveliness factor represent-
ing intrinsic motivation, and the adaptation and facing challenges 
and assertiveness factors relating to the need for feelings of compe-
tence. At the other end of the continuum, negative feelings regarding 
competence (or lack thereof) are expressed through the stress and 
burnout factors. 

Alternatively, these factors can be seen as the bright and dark 
sides of the teaching experience, with an understanding that men-
tal toughness also relates to the ability to brighten up the dark 
(Papageorgiou et al., 2019), or to be sufficiency flexible in the pres-
ence of dilemmas, obstacles, and challenging situations to be able 
to overcome these difficulties in a nurturing and positive manner, 
rather than in a discouraging and frustrating one (Hollingsworth, 
2019).    

Finally, the TMTQ instrument was correlated with the similar, 
previously validated Self-Efficacy Questionnaire for PE Teaching 
(Zach et al., 2012) as a means for verifying its convergent validity. 
The results justify the uniqueness of the new instrument. Lastly, dis-
criminant validity was established, as experienced teachers reported 
higher levels of mental toughness compared to novice teachers, 
demonstrating the validity of the new instrument. 

Practical Implications
Two main goals can be achieved with this tool. First, it maps 

the difficulties of beginning teachers while offering them relevant 
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guidance and support that are suited to their specific professional 
needs. In this way, it will also be possible to develop unique indi-
vidual and/or group intervention programs for beginning teachers. 
Such programs should be related not only to content knowledge and 
pedagogical content knowledge acquired during teacher prepara-
tion, but primarily to the challenging school reality manifested in 
relationships with peers, parents, management, and students, as well 
as to working conditions that require mental flexibility and thinking 
outside the box. Second, the dimensions of the tool can be utilized 
to update teacher training programs, ensuring that the actual needs 
of beginning teachers are also addressed.
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